Meptazinol and pethidine were compared under double-blind conditions in 20 patients, using an ondemand analgesic system to provide pain relief after upper abdominal surgery. The degree of analgesia, subjectively assessed, was good with both meptazinol and pethidine; although meptazinol produced significantly more nausea than did pethidine (P< 0.01), there was no statistically significant difference in the frequency of other side-effects. Over 24 h average consumption of meptazinol was 2.4 times that of pethidine, suggesting that, when given by i.v. injection, meptazinol is less potent than pethidine.
Meptazinol (m-(3-ethyl-l -methyl hexahydro-1-H-azepin-3-yl) phenol hydrochloride), an opiate antagonist, has been shown in animal studies to have potent analgesic effects and low dependence liability (Goode and White, 1971) . In man, i.v. administration of meptazinol lmgkg"' to six volunteers produced no significant changes in arterial pressure and heart rate, and gave generally satisfactory relief of pain in 39 patients suffering from renal colic (Oosterlinck and deSy, 1975) . Meptazinol administered by i.m. injection to patients recovering from lower abdominal and orthopaedic surgery has been found to give good relief of pain after operation (Paymaster, 1976 (Paymaster, , 1977 Hedges, Turner and Wadsworth, 1980) . In an open study in our department, meptazinol given by i.v. injection produced good relief of severe pain after operation without inducing sedation in six of eight patients. Meptazinol lOOmg i.m. causes little respiratory depression when given to conscious pain-free volunteers (Jordan et al., 1979) .
Pethidine is a suitable standard for comparison: it is widely used as a postoperative analgesic, and has been successfully used in an i.v. on-demand infusion system (Chakravarty et al., 1979) .
Several analgesic drugs were compared in a double-blind trial utilizing on-demand i.v. infusion to provide analgesia for patients recovering from upper abdominal surgery. We report here the results obtained for pethidine and meptazinol. 
METHODS
Patients in the trial presented for elective upper abdominal surgery, had no complications and were within the age range 16-70 yr. Females who were pregnant were excluded. The trial was conducted double-blind, patients being allocated randomly to groups of 10, to receive pethidine or meptazinol for 24 h after operation. The analgesic was administered i.v. by a patient-controlled syringe pump (Evans et al., 1976) , available as the Cardiff Palliator (Pye Dynamic Ltd). Each patient was visited on the evening before surgery to obtain informed consent, and was instructed in the use of the apparatus and introduced to the concept of the linear analogue (Huskisson, 1974; Revill et al., 1976) .
The patients were premedicated with diazepam (approximately 0.15 mgkg~') administered orally 1-2 h before operation. Anaesthesia was induced with i.v. thiopentone, the trachea intubated after the administration of suxamethonium or a nondepolarizing muscle relaxant and the lungs were ventilated with halothane in nitrous oxide in oxygen. Up to 0.2 mg of fentanyl was given i.v. At the end of the operation residual neuromuscular blockade was antagonized using atropine and neostigmine.
On arrival in the recovery ward the Cardiff Palliator was connected to the patient's i.v. infusion using a valved Y connector (Rosen and Williams, 1979) . The Palliator was set to deliver an incremental dose of 1 ml of analgesic solution with a minimum interval of lOmin between doses. The analgesic concentrations were meptazinol 50mgml~' and pethidine 30mgml"'-concentrations found to be appropriate in preliminary open studies. On wakening, the patient was given the demand control and reminded of how to use it; if necessary the patient was helped with the initial doses. Patients were kept in the recovery ward until able to use the Palliator without assistance, and then returned to the surgical ward free to take the analgesic as required. Arterial pressure, heart rate and respiratory frequency were recorded as usual by ward staff. Metoclopramide lOmg to be given i.m. was prescribed for any patient who complained of nausea or vomited, and an alternative i.m. analgesic regime was provided in the event of rejection of the i.v. on-demand system.
Between 2 and 4h after operation the patients were visited on the ward by a research nurse, assessed with regard to physical and conscious state, and questioned as to the degree of pain, dizziness, nausea and change of mood. At 24 h after operation, patients were again visited and asked to mark linear analogues representing overall pain, dizziness, drowsiness, nausea and mood. Patients were also questioned directly concerning pain and the occurrence of unpleasant dreams. The Palliator was then removed and an analgesic prescribed to be given i.m. when required.
Examination of the distribution of linear analogue scores for dizziness, nausea, elation and depression showed positive skew, so these scores for the two drugs were compared using the Mann-Whitney U test, which was also used to analyse non-continuous data. Qualitative data were analysed by the Fisher Exact Probability test.
RESULTS
The group of patients reported here consisted of 15 females and five males. By chance the meptazinol group were heavier than the pethidine group, so all drug consumptions are compared in weight-related terms. Details of each patient are presented in table I.
The number of demands made in 24 h and the quantity of drug used by each group is shown in table II.
2-4 h assessment. Observer assessment consisted of noting the presence or absence of sweating, pallor, retching or wincing. The frequency of these occurrences in the two groups was compared using the Fisher Exact Probability test and found not to be significantly different (table III) .
Conscious state was assessed on a 1-4 scale and the patients were questioned regarding pain, dizziness, nausea and mood change, using a 1-5 scale for degree. These scores were compared using the Mann-Witney U test. Analysis of all the 2-4 h assessment scores showed no significant differences between those receiving pethidine and those receiving meptazinol.
24-h assessment. At the end of 24 h the patients were requested to mark six 10-cm linear analogues. The linear analogue for each sensation ranged from none at one end to the greatest imaginable degree at the other. The subject of each analogue and the results, given on a 0-100 scale, are shown in table IV.
Analysis of linear analogue scores by the Mann-Whitney U test showed that patients receiving meptazinol experienced significantly more nausea than those receiving pethidine (P<0.01); dizziness scores were also greater, but not significantly so. All patients were questioned as to the overall degree of pain felt, using a five-point scale ranging from no pain to very severe pain. A similar scale was used to assess unpleasant dreaming. The dream and pain ratings were compared and there was no significant difference between the two groups in either of these ratings. Antiemetics were administered to six patients in the pethidine group, and to eight patients in the meptazinol group.
From the collected data it was possible to calculate the mean analgesic consumption for selected intervals within the 24-h period. This information is presented in table V. Chakravarty and others (1979) . Both groups used the Cardiff Palliator to provide pain relief after operation, and mean pethidine consumption was similar-9.05 mgkg" 1 per 24h in the earlier study and 9.94 mg kg" ' per 24 h in the group reported here. Patients using trjese infusion systems do not consume excessive amounts of drug-a mean pethidine consumption of 9.94mgkg~' per 24 h is equivalent to 116mg every 4 h in a 70-kg patient.
Mean analogue pain scores after meptazinol and pethidine were almost identical at 43.1 and 42.7 respectively. Given that the overall degree of pain relief was the same, we propose that an indication of relative potency of the drugs can be derived from the amounts of analgesic consumed. The meptazinol: pethidine consumption ratios ranged from 4.5:1 to 1.6:1 at varying times after surgery, with a mean over 24 h of 2.4:1. This result seems to be at variance with the conclusion of Paymaster (1977) , who suggested that the drugs Were equipotent; however our study and his are not strictly comparable as two different techniques of drug administration were used, and the patients were dissimilar.
Paymaster administered meptazinol i.m. and investigated a group of patients who had undergone lower abdominal and orthopaedic surgery. Upper abdominal wounds cause severe pain and high analgesic requirement (Parkhouse, Lambuchts and Simpson, 1961; Swerdlow, Starmer and Daw, 1964) .
One patient using meptazinol was removed from the trial because of inadequate analgesia; before this he recorded the highest drug consumption rate in the group, but still gave high pain, nausea and dizziness scores, despite the administration of an anti-emetic. Examination of this patient's demand record showed that the rate of analgesic consumption had been limited by the pre-set minimum interval between doses. It is probable that if he had been permitted to consume more drug, the degree of pain relief would have been greater.
Patients receiving meptazinol had significantly higher scores for nausea than those receiving pethidine. This is consistent with previously published observations (Oosterlinck and deSy, 1975; Gibbs and Johnson, 1980) . No evidence of dysphoria was seen with either drug, and no patient reported unpleasant dreams.
Meptazinol behaves as a potent analgesic, but larger amounts were consumed than would be expected from previously suggested potency ratios, the most likely explanation being that meptazinol is less potent than pethidine. As meptazinol produced more nausea and, perhaps, also more dizziness than pethidine, it does not seem an improvement on pethidine when administered by intermittent i.v. injection. Meptazinol however, was shown by Jordan and others (1979) to produce less respiratory depression than morphine when given to conscious volunteers by i.m. injection in doses considered to be equianalgesic: meptazinol lOOmg, and morphine lOmg (which is roughly comparable to pethidine 100 mg). If this advantageous comparison with traditional analgesics on i.m. injection holds true when meptazinol is given i.v. in the higher doses (2.4 x) found to be equianalgesic with pethidine in this study, meptazinol may still prove a safe and useful drug in the control of severe pain after surgery. Se compararon el meptazinol y la petidina en 20 pacientes y bajo condiciones de doble anonimato mediante un sistema anaigesico de administracion segiin la demanda, para aliviar el dolor despues de operacion quiriirjica del abdomen supenor. El grado de anestesia, evaluado subjetivamente, fue el adecuado tanto para el meptazinol como para la petidina; aunque aquel produjo nauseas de una forma mas signincativa que lo hizo la petidina (P< 0,01) no hubo una diferencia estadistica signincativa en la frccuencia de otros efectos secundarios durante 24 horas. El consumo medio de meptazinol fue 2,4 veces mayor que el de petidina, lo que sugiere cuando la administracion es intravenosa aquel es menos potente que csta.
